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(54) METHOD FOR CULTURING CELL OR TISSUE AND APPARATUS THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
culturing a cell or a tissue preventing a pollution and 
achieving an efficient culture in vitro and an apparatus 
therefor. 

SOLUTION: The efficient culture in vitro of the cell or 
the tissue is achieved while preventing the pollution by 
installing a culturing position (a culturing chamber 20) 
under an optionally controlled environment such as an 
environment imitating organisms, supplying a culture 
solution 3 to the culturing position while keeping the cell 
5 or the tissue and culturing the cell 5 or the tissue at 
the culturing position which is under the ideal 
environment. 
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(54) [3S910>£*M «U^»3^0««^&CK-a>ttB 



(57) [gift] 

[SHE] »»<DKlt*± <!: *>fC«i*Wtt(*^S«*3l3B 
L /cffl^X te«M<Dlg« jfrffiR * <£>^g£ titter & o 

(3) £<ft*&U ®EW&iRaT«:*S«!ria 

««f4^r «rffiiffliax»flw EMB&t&m* h c t v . m 
&#W6«**» L tor * s. 
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(2) 

1 

m £ # £ «f#^H*«*. £ C t i T £ If 1 X 

SCC J: 0 WfBfflJI^6iMIBffljftCc»iR3tiSa»*fflli 

mXte*>>*?'S<D 1 Xtt2«Jt*^r»JSLfc:C t 
<L -T £S#JH 1 Xte 2 -BB»©ffllffiXteffl»©*SS 

ft&cJoit^B, f*M, ttS«s -ecDftkottrlB^f* 30 
3B 1 X» 2 !B*S©aBiaX«fflSSOS**ffio 

cc <t o r Kses *i* c t zwm t -rztmm 1 xc* 2 is 

«. iria*ffliax«ffriBffl*a<Dmrf a»(4*cjc c x&MKWt 
mrzet zftWit -r ^>ft*^ 2 sa«©ffliax»ffl«© 

40 

c »#e 9 ] wmmmx^mmmm^m^ s nutans 

». lH^X«ja»SWCc^fc-r*EE^X«Cti60 
fJIBiSS^ * >^^©MiB*fflJKX«MfBffl^tclEE^^:« 

&2i*z>mmm.im^mt, 50 
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2 

m&m 1 1 ] ffiimK^mjL&m&gmmm&^& 

m^m 1 2 ] Husa»DBE^SA>6frfeiseiiax«s?riaffl 
atcflj^. 6n&SJiaE*«. W8a*ffljax«Biriaffl«6cj£ 

[nmm 1 3 ] fflria»nH*ia^6fr8afflfax«flfriaffl 

■rsssjciii oiats©*Bijiax«ffi«©««*«. 
aAELT»«^fter'*sci^#«<brsiii*Jii ota 

t8cD*ffliaX«*i«KDS«S6fio 

zl^ ? h^jRSLr^-scii&wai'rsfS^igi ota 

311 0iEtt©*fflliaX«ffiJft©*S*fiH o 

1 onzm<offlmxtemm<DmmmWa 

1 0 !Bt6<DffifflXttffl»©*S«S»- 

m 1 9 1 B«iaigs^ ^ >^6c^au^ e>^^^ 

[if JfO% 2 0 ] l?iaiS#^^ v h icH^^fK^m^flr 

itytci^«F«<b-r*f«*JBi 0 fa^cDjfflisx^ffliacD 
[M3R3S2 1 ] SJias«^f >^^CB«ia«fflBl*^L 

ttl£X«^Mff S^rMfBSS?- * >^l*30MfB 

cb-raw*3ii oiat8<Dffliax«ffl«io««Ka. 
(Bt*3g2 2 ] Bfgatg«aK«*&*s», mjtais«^^ 

[it*^2 3 ] mm%m^~ ? bdcK^v^mm 

^ff^3^M^6<b^. fifBBE^260#F*Mt*-Cmr 
iaiS«rK<DJE^ T 5 i± ^ c t i T 5»3}cJ5 1 

o iatR<Dffliax«ffl»©tss»ac 



(3) 

3 

m^m2 5 ] bwbs»j.- » Kaunas** + 

[0 00 1 ] 

G&&mm<Di&m-c&>2>r'<t vis*. • x>y~r »;>^ 

[0 00 2 ] 

yx^u>i»i, jfiLffflot^-jHSJifjd^^o SS2 

[0 0 0 3 ] Sl0^rj£t?». V^TsV-v 9, #Jg, *fe 

[0 0 0 4] C0fcfe, SSffl<boWfiF*^3tPS«ac&ffi 

[0 0 0 5 ] iC5r, fit*, c©«©R»fior4#PB 
¥9-313166^ rinjsgat&Kj *j»*snrc» 50 
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4 

*«fCtt«K:«ift3*iS45*n*«**. «**B5«ft:«& 

«cSS»£»*:&-cc*p6, t-h^u-^(i2r c 
I6»EE2«EE> «o«M*ail4?f^c;<b«Dlt8r*-5 

J)§> *^A>*atA/Cl>**»6, «Sftl»±±. ffli^ci 

L/ r s«SRoarew»<o**BR 5 tU L/ rMic <fc 

c i tcfc: £ /t<& , ¥IB*s*>#> & <t £ fc Cc$8ffi^<£>fe|5£ 

MPaHl) <D«5E«^«:«0<. iSBE**^J:9 
it-Si, ^#«:SiiHEE«5g<b03&:6^ti«3Q:6-r, 

[0 0 0 6] £fc> se*, ttaatfnJK<h uriE^^flDx 

^^-Jl/©*HP5f— tS±ffi^6ffi^$n*ri»S CMateri 
alsScience and Engineering C6 (1998)301-306] . C 

l^BiKt^i, #>^4 0 0tt, ig#®4 0 2^:tlil 
IB4 0 BXW«IIIK:»*ffi*^s«*t*fcu, 

[0 0 0 7] /n' v is* t/-^408(t 

»4 0 6X«ffl»{C#^J:^ tr-SE^JM-bKltt-Si 

a5CDH^^— ^5C^0 0 ffl^4 0 6CC-^x. c fc^<!:-r^EE 

[0 00 8] iSSf-t>^U04MK4 0 6Xteffl» 
ra^-y>T'ff^$n/c^^'>> ? ^6^:^JS^4 1 2 

*ffl334 o ex^ffi^^ifx^/cfco^jRS-r^o fflia 

4 0 6Xk£ffi»£, n7-y>(DX4<>^^6^^ 
4 1 2T>*t?lir& 0 

[0 0 0 9] JI^-fe>1f4 1 45*. e§^t>^'404 
WE^^rWll, EE**- ^4 1 6«J£;b*te>it4 1 
4 0r>^HBJE*^a^T^ o #>^4 0 0tt, C(D^ffiEE 



5 

^ ^>7'4 0 0(D1S?:M1-^ 
[0 0 l 0 ] SS««4 l 8». JgiTr£*0fl&4 0 6X 

temmcm? ztsmm* o 2 coigns 4 0 2 

4 2 2^aLT^CCilC, i«7^^4 24im 
[0 0 1 1 ] C<D*g**a«, ffiBBSBB-C* 

tl^. fit. S««4 0 2 B#>^4 0 OCCi-st 

[§reg4 2 6fticmtc$tix:mmir *> 0 mm. mmxxix 

/ch^o ^>7 , 4 0 0^ieT^i, ^mcciS*^i-> 
;*4 0 4<Dtp<DEJjtt±MU. '<v9zf\s v*s+\s*f^ 
U-£4 0 8<Df^J±;ftJiU:Cc&&<b, -k* ^:/U*-> 
^l^^U-£4 0 8<£>#4 1 0»C^et$4 0 2 

*timiu ts«®4 o 2^gft±ib/c^/c^, mmmio 

&C fc — Sa<D*gSffl?4 0 2 0»»*i|S»3il3ti-So Mia 
4 0 6XWffl««C<DJ: ^«:IEE*WJ«*«W<):*«6»SI 

[0012] COigftSSH-Ctt— SBE^I*3ffiJ#t?€rSfe 

4 0 0 5tJ:S/c«> v ff*0_bSiSJK*W>^4 
0 0OflE^6Ci:0^*0. e*S4 0 2©SSW%J|-r 

a»wccaois-r»^, E^fcTKS-esccra:. 027 

CDcfc^t, ^«^7'U'^^tl/ : f^l/-^4 0 8«CM?iJ 
{CA>fA^4 2 8it';7a# FiU#) 4 3 

4 0 2oi«i4a£3ti5c i^rir, £/c *y 

[0013]-?* LT, ig»(D^McDJKK:^a5a a a ^^U 
©jfctf). ffi^AZr/c^ig^:^- h ^ U-:/ (12 1° C 
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6 

* > ^ je^? -fe >v- t mm &m * alt ti 6 -r , 

[0014] tg#r&^Oi£fK, KM^/^©ffi0ii*«7 

[ooi6] ji*-?- 9ju*m.m.-rzm&. a 2 7 cc* 
20 (BEflHORJE* -racier sr. 

[0017] 

3B«C*fl=CCH3eo. *C!>(ti"C«Hltt*^aily-CC»*. CCD 
30 (O^FffiW (2^CtcW) e«"C*Q v 3Xj£tftrj:t&m<DU 

[0018] *f*©inia«wcc^awiairFcc 

[0019] CCDtctb. &m<D&mMM<Dfowsmte. 

[0 0 2 0 ] ^Ct, tfJftOWjht <b feccja 

[0 0 2 1 ] 

50 ffiRCcWJWSti*«l»TCcS«KaLa (ig**^ 



(5) xitfimzumute&tiismm (3) 

[0022] Htton i (c^s*«wo*Biiax««i8©^ 
§i#ac«. ^flcoania (5) x««m*»sco^«aK 

[ 0 0 2 3 ] HP^ ^aL/ct#0- ^OttffiCCi&S 

ep^ *»*«aiiyfc«i»*Axwcc3i3Hrs 

i >««X ttSfi*® «ci #pj#fc £ ft £ o 

mxmis £»<omm (5) xttffl»*«3E©*ssHftB 
temmmttsmimm azmmsz-^ * h4> >&ior 

sci^tirs. 40 

[0 0 2 5 ] *S*{iig(Z)t9:^?R«HK£CCoc»'ri3:, g£ 
&cj$<Ntfcil9r£>£ 0 e«{4»cg^3*i7dfflJKXte» 

(*<z>»«tc*»£ or *ufflrr & c <t r\ £f*£g|(JRir & c 
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[0026] rs*Ji3 ic{£&#mx<DMmxizm&<Dig 
« , ttriB^s (ft s*c fgg -r hu m®mxte m t a 

i^c ^cr. «xmas«. s«jR4JCc»jBEX«^f 
[0027] is^a4 tc%ttm\<DmmxteW®&>m 

H5iBffl«aX«WIS^*fiBJ#t"StchfeCC^(D^ES 

cc j: 9 Hui2Miax«Htriaia{c»jRs nss«^^/c 
ci^iit^ ip^, i&s-r^^aMBX^fflai*^ 
(DJ:^oc^ur^m< . d<o»^ fp^^;ux 

tfflK^ffl^^M r ^ iatfc«ccisf#-r ^ fst 

4tBIJffiX«»J«« k fOSJ|{C«S$nSdi, J^Iii 
[0 0 2 8 ] ii*^5 CC«^**IH<D*ffl»aX«ffli»<DS 

msztmmz&mr z sm, mm. ^x^ 

« ^ 1 ox 6* C ti h tr> *>miR £ tltc 2 M±<D 

>5o «3KR(Dai9?tt. SSW»35c««^D D pK©at*«BJHX 
[0 0 2 9] IS*316 CC^**»M<D3BBiaXWjfi*«0^ 

icfln^r^i^. t±«ij, -ecDft^cDBufaif*® 

<0HW««^JS0rK3ESti*Ci«:W«i"r*. IP 

cD^i^*r^c<t^^msr^>o, tco—mmt 
ur-to*#<oHWW«*ffl^r««iWK«:HS-rs. 

[0 0 3 0] if ^7 CC«4*»MOlffl!iaX«ffl»OS 



(6) 

9 

-azmztizctzftrntTz. bp*^ mmxiztmz 

[oo3i] n&ms fcfa&^Mwoimmximffiioim 
mum* . friB*B«ax»fiuSEfflJ9icc an <*> hu i be^m 

[0 0 3 2] it*«9 «:i*^*»M<D3ffl!aX«ffl»©^ 

, Biri2«BJfiax«sria«[3BiK:»i £ B« mjzjiwm 
[0 0 3 3 ] g933c« 1 0 tc«s*«98©ffliax«ffl»© 

a'(20) *«it*r««W«:ett&*r*««^^v b (® 

16) i, ffismm^-? bicmz&smmz&ixmxte 

6) i^rffix/cCi^Mit^ 

[ 0 0 3 4 ] BP^, eSa^.-^ Ki, S«"r^#*ffl»aX 30 

*ffliax«*fi»«. 6W«sti, -toe 

». ^«Cc<fc4#*EE<fc«nccJ:*%fflW»iJ«K:lip 

aMa<o«j««ffi. fm&AZfr. &mmwL<D\m& 

[0 0 3 5 ] t»3j8S 1 1 CC«S*^OJBMaX«ffl«JO 
e«*SB«. PfB«IJ£^f9:X«BMgB^«Ret^i9:**iJ 
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10 

[0 0 3 6 ] i9*w i 2 tc^^**§8a>jai«ax«<a«t© 

SSSK», ButBfflE*S^^H?fBffljaX«HijfBffl^«: 

tin*, h n * «riBjE* *BJiB«Biax«ffiriB4Wi«:je d tt« 
EE*^'^->»^^^*ffl«ax«ffi»tc^jSurtftffi 

[0037] nntm 1 3 ^«&^^oniBX»ttiNi(D 
mm^mt. w lattui^©^ 6 mft bmssx^ mi bmjscc 

fcttOiSU — ^ras^c^^tfst<t*^$»<^:?- 
[0038] m^m 1 4tcf^s*#6w<Dfflnax«ffl«i<D 
ffljaxtiffl^ffi^^eft^ + ^^a^s^s^^ 

[0 0 3 9 ] If3}c3l 1 5 {C«^*^OfflfaX6ifflaiO 
tSS^a^, Jt«iiB»rSn/c«BHaiHIK:«rEe«3.^ 

[0040] ni3jcJH 1 6 tc{s-5**e8oauiaxwfflaio 
inm£mbmz^WL*ffiKtctt*ftmt-tz> 0 bp^, 

[0 04 1] IS^JcJI 1 7 JC(S4*IIW©ffljaX«ifflJi© 
iP<D^*3lE*3^rtt4C<b%4#«ir4. BP^. ffi 

[0 042] 1 8 (Cffi«4:|B990fDIBX«jBfll® 



11 

^tbzmmmmzmx-zctz&mtrz* bp*, m 

[004 3] »#JH 1 9 6Cfl6-S*»?B©llffliaXttffli»0 
»mR£«*fcC<t*»»<h^£ 0 IP*. «BER*»K 

[0044] §mm 2 o cc«s*»wcD*Biiax«ffl«© 

[0 04 5] ft*3l2 1 iCi§$^(7)liX(«© 
X«Mf affile J±^J Srttl*. ^CCLfcC i <h T 
[0 046] m$&92 2 Cc«-5*«IB«>fflJiaX«ffl*fS© 

igessati. tress**- * ^ ct^?- * w<*s9M* 

C C95Hft£ ^ 1- > ^ f Cffi 0 iAA> /c m tats M£ o r ^ 

bp*> e«Kea&*a«. s»^^«c 

[0 047] ffsKS 2 3 CC«^*^OMliaX«fflaScD 
[0 04 8] l«*^2 46C««>**?B<DffliaX»ffliHl© 
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Itat-rs. IP*, ig*ir.? hrt*JK§S*i£»BISIHI 
[0 04 9] li^J!2 5 tC^-5**WOlffljaX«ffl«t<0 

js#sik«* ffiias**-* h ©ftjiafg*^ + >^*cc0 

[0 0 5 0 ] IS#JI2 6 tC^S*^OffliaX«ffl»© 

. HoiBiBfflsra cc«*& 5 n £ a x«k**mb 

■T^JW«x.CiMtt^ IP*. fSBBSIH 

let*** <* *i * # * as * w©*e«: *'J w^" £ £ £ 

20 [0 0 5 1 ] 

[0052] mmx^mmcDmm^m^m^^ismm 
ant *©s§Kia<tLr«HiffiPJi2*«*'C4jo, 

^ b 4 a, ts«vg« 9 , t%mmm&mw6 . 

30 tg^^l£^S8 . ait»iR*aB 1 O&O'/f 1 1 <rm-c 
mSfli. PEEK. MI^-F^'i^ofUX > 

40 *, ^mc^^^j:^u^w(om\ti<or^mm^t 

[0053]#1 L 1 5 ti, e^^rt/^rfllfltT 
1 1 ^BB< Ci-CW^-^HiS, #1 S^r^^^l 1 

r^5«»rsrr»*»jR»4 1 <b, ^3»r*-rWBEW4 
50 3<L^ffi^T^a< . «4*ftJK»4 1 B«B!ailUI2K:* 
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13 

wttf. co, » o 2 ^x^cD^x^rMiiu^i^ 

[0 0 5 4] S#^«9^. S^r B 12CCiR^^nrffl 

» a s nyfcsivRsgB i 2 ^mmmm: i 4 cc j: ^ r ggsb 
*micmf£-?z>^&-c&^x, jzttmmm i 6 rc^e 

;*J*8«iSB 1 8 ^fitC^. J±*EfIffi^ 16«, 
§HpJ3g^ y b 4<Dt%m* + >'*2 0 CCE^S^2 2 * 

>y<2 otcitmz&Zo mm^^>^2 0( ( at^ : y-y 

[0 0 5 5 ] KJlMmmW: 1 8 *S*flI!EE*B8rJn 

CC» A5tl/cff^BL#F2 6^|gSj!j^g2 8T»Ut 
ft^JE^SSU *©ft*IE£fflA£^i«3(DIE*J# 

[0 05 6]$/c, C CDtS^g 1 CCfctSKBJSiSSB 3 30 
2 . agligp^g3 4W^S^ • T«KSWffi«B3 6 

&asb 3 o s mmmBmss 2 , ^mm^sm 34s 

[0 0 5 7 ] ^CC, CCD»«*ffll*/c*ffljaX5iffl»©^ 40 
©J:^ttff**R5e-rs*»-C*?), *©RJE»JBtt, ft 

smm. e«R3o8E«. «*i»m9-c* 
£ Q ts*[3iss ^ * h 4 b % # i i , is <omm 

[0 0 5 8] ^iC, tg*^i->^2 0<Z>cpCC:3^-<5r> 50 
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<DX#l'ism<D£.m7 (03) ^SL, CCDJ£*§&Cig 
#T^#*fflJfe5 (H3)Xtt»»«:*^So 

^aeKiSt S c i (c J; o tMOt feftl»c 
[ 0 0 5 9 ] ;XCC. *S«®«9 6C#5£«©J8*R3 *A 
ti. «HffilH2*Hflf»L/c1& 1^^7^Al, 

[0060] tsmmmt&ii&B&wtosti&t* 

ai 2£?lCTtg«®3*s*S»^*>^2 offliciftft, 
«*^#aejfax««»ccig*ffi3^«*&3ti*. co 
««« 3 mm, ib^w. jawwxttcn 

[0061] e«83rm$nfc8i^t>^ 

2 0 CCB, J£*§tc J: o n3^IBX««l»*sjRS 
StiTfeO, C©«BKX«fflj»CCBEE^SS2 2^6BE 

[0 0 6 2] fit, S««3CCjJ0^e>*i^E*^»^ 

[0 0 6 3 ] c<Dj:^tj:m{^mm<ommmm^pm^m 
-r c i cc J: o . «x(m»et^ t>^2o rt-c^f 

[0 0 6 4] ^/c, Ft3^*^{^^ISCCfflti/c 
[0 0 6 5] 1 5^0, #1 1 *l3L^riSS 

«. *g#iaiK^^f h4rt*«i»o, s«-r^<*MBax 

««aH»Jtc«igS?g3 3&5«J&SnSo ^Fl l^BB 

^1 5*BHC»TS«IbII8^v h4*H;l/-^kL 
fcii^tcB. iS«R3«. 53«SS 1 3 (ffi|{C»n % ^Jffiffl 

«*ffiA«a3owj, ip*>. aii£7K*6 8 da2)ffijcc 

[0 0 6 6] €tt, tSS*. ®SHBS^^- > b 4CDM 
MiRSll OX«Mf*®iUS|54 1CCB, ilifcT&tg* 
«3^*fflfflH2rt3&i6fiBR, WK. ±WUaR#®*f" 

[0 0 6 7 ] CCD J: ^CC. fflJBXBffl«&CB. 
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15 

nmm 1 6 &c<fc &mEERv*<DM&mmicfccxmm&) 

[0 0 6 8 ] #CC, H 2 lXi%mmm 1 ©=W*ffJ&*ttJ& 
ffi£jj*U S3 1 CDiSSIelK^ CD— 

i 6awiE*aflra5« i 8 ta^Lr^Lrc**. io 
[oo69] c (D^tgg i mzttmmm* 2 

&«iLT;fog, F72 7 0 (114) ©HH^F7^>f 

«!3t«B1-4J»iBai» H43WR«S*i4. C 
<D*g«p]&g^ s> h 4 «\ igft* t>A2 0, 3£ffl&SH 
12, ffi*au^2 6 *^ur«KK3 
Hi lt©e«E^ y ^4 8*f 0 A, 5 0 

B, 5 0C, 5 0D. 5 0 E"C^SU/c#I^pJ^^^^ 20 
bt^o ^^-^50A, SOD, 50E 

at*®iRaB4 i (an r^^r, *&«iS4 2rt© 

Ho(54 3 (SI) -C^ot, S«R3 0BE*CClit^.SiI» 
JE^~:/rl#/tS£*i& 0 fit, *a-~:/5.0 Etc 
**-:/5 0 E*mik2i±Xmmm$8^~v 1-41*9 

[0 0 7 0 ] igSffl^ * y 4 8 «S«ja4 2 ©SMCCM 
M^P#l8<bLrCD^DX^^^5 4^ffl[^6^ 30 

tt^n^o C©»^^5 4^Si«^->^480 

as*#a (*^gi2 3 2 ) ^mts^^aor-ecDSS 
^Dt^ 0 2 isiffisa i 2 tcomco* 

[0071] jgs-r^trfflias te^-^>irc^j&2 
ec««o#;u h 6 2«<DH5£*®cc<fc otM u «I«B«: 



«fB§ 2 0 0 1 -2 3 8 6 6 3 
16 

W6*irt»-5. C©-f:/t/**^3>af*- h 6 3«, *g 
+ 2 0rtCC^ML/c^^7CCi$ST^<€rMJ3S5 

gH6 1 ttoy >^©^-;i4*cc£oT«±Sfr£. 
6 4-e^i^ntgr^^Mirfc^ cco^iej® 

64^Utigt^t>A'2 0&CjEft*i*>A6 01*30 

San* 6 5^gorc^ 0 

[0 0 7 2 ] &J]* + >^6 0Kl«J&*ei»6 6£ML< 
rttJJlTk <*) «6 8^att3tlT*5 0. $&7KSSS6 6 

it±#8 4rt*Ht*6*i. /W***P8 2 Kit* »; 

7 -f *8 6^0AV^t8S8 8^6tltl^ B 
IPfe, jW**#8 2M«i^8 4^il^^>^8 
0 £|g»T & C t tc J: 0 , ME* 6 5 £flQ0E*« 68* 

6J±^*>^6 ortcc^t»-rsc<b*sr'^^o ME* 

i6 8 oailE*{4«*{4-b >U* 9 6 Cc <fc o "C «Ui S ft & 
©*c, ^©*ffifciscr*&*^^^9 2 45BBJ-T€>c:<5: 

IC£*K M±7kffi6 8CC»DJ±*6 5**&7k«»9 4£M 
DtiSt^or, JDEE*»6 8©*{i*^CCftili7lcf4 

S»T»#. Sfek/^U^ 1 0 0 &m^X ADJE7K6 5 ^SMK 
3ft£„ 

[0 0 7 3] BE^^-f>^'6 0CC«JnJE*«6 8 

fflJCCfS]* ^ HJRffiS 1 0 2 05»l*6ft % CCDSiR^K 1 

o 2fc««jh?F i o 4Mfs^>7 r i o e&mizti 

ro5. [SJ^eggl 0 2 03aa3P«»nBE7K*6 8F^(Dfln 
EE*6 5*5C««UTl^. BP^, *fjh#8 4*H** 
o/s>r^^^8 2^Ctt^>7'l 0 6^Ilflt4 

0^fB6 6, 1 0 2*CDrtfi(C##Lrc^^a^ 
^»IBE*«6 8fflftc9ftH-r-5C t^-CS-S- CCD 
0(Dfl[IEE7K6 5^, ^>7'8 0, 106 
©HHSSaBKC J: «3 flDEE7K« 6 8 * h^mffi 6 6 L 
Tff***>^6 0tC«jf&0oo|aiR«8Sl 0 2^:51 L 

r»n)i7K«6 8JCMU. ^n)E7K«6 8 iorarsats-e- 

[0 0 7 4 ] JE^^ -^>7^6 0 <DM®SMCtefc:-# 1 0 

8 . iaa-b>t 110. EE*-fe>1f 1 1 2Sc;tift»4 

Mi i 4»^^i>i nxS3nri^»niE*6 
4 a» & jB^^oo^^Ja^ -5 c i *sr * & . 

[0 0 7 5 ]^lt, 1EX* + >'*6 0lCtemK^-f$L£ 

3£»«sui i 7ccj:^r5:f$$n, i 7<h»n 



(10) 

17 

j£t'*h>i i 6<t(DHicc{iij±*s^«>€>0';>^i 

1 9ttJ:o-Cit±3*l-Cl>£. C(DjDEb*Xh>116 

O&tf*-* 1 2 2*WttW6 
ntt^o *-jri2 2ttflill ^^srhT^^*-^ 
rflJjsRSn, CO^t-^ 1 2 2<DSIE* S T^^* 

i 2 o«cj:^rjiii«<c^snr*UE«^^y>yi 

1 8CCftl*.e>tt* «U£fcr*b>l 1 6QjtMCOSD"CE 

b'* h > 1 16 OitABS, iSE, KfX h > 1 1 6 <D 10 

MLrSitTiOfflSaBCCjDIES'Jait^^^o Jin 
EEfXh>l 1 6<Dffi«ttfi«-fe>* 1 2 3taott 
Hi^nTfcO, ^fflf-^WEt'^ h> 1 16 cd 

£E#«, JJDE7R6 5 ^rilDr§l±M6 4 CC^ffiWCCft 
ffiU. -e<DEtJ#5SBElB6 4*>6^«?K3*aiU-Clffllia 

& e L#>£>. M±b*X h>l 1 6 ©»KiS(DSiJfflI-ClE 

finffibf^ h>l 1 6 0^a«{4S'i2>tM 2 3 (c J: or 

ttffisnr«HaiKjB4 occj:o-ciaasn, ^o^Kjm 
icmmztix^&m^m (i5©^ss2 3 2f) 

[0 0 7 7 ] &tt. + 2 Ofc^WXttHK 

Wtci^«3 4^*3l?R«Hl 2(5, fflAfflJKSiHjfflfJiK 
8ttB6±#F 12 4, ®?|fflJi5frfiftE5ih^ 1 2 6 £*tr £iitiffi 
**>^*1 2 8 4IX. «*J«4 2CC*^1 30^o 

riR^L'sifiBccwow^^nri^. IS^twn2 
stusiSSb;* h> 1 3 2#iiiismtSK9 tttfoti, 

CCDi^tS fc^F>132 <D*iSSBtc«aBiffilB 1 3 4 # 

K^^n^ibifecc, mi£mxy'v>#i 3 6#iR9tt 

W6ntl>4, 3 2<fciil«*\+>/<l 2 

s^fltSBiooratcuWih^ia^Aso »; >^ 133, 

1 3 5W6ntC^c 3 4tCCi, @® 

»;>^13 6«, BSBfflfl 3 7rtCCJU^3tin^o 
[0 0 7 8 ] iivffib"^ h>132 oa«SPCC(ilE«*S 
iUtT^faX-^ 1 3 8M^-3?l 4 O**flX0ffi 
l^ntt^, 1 4Ott0!l*.«* ^t?^* 

-£rl*flc3*V C©^-* 1 4 0©6BE#7£*'~:t 

1 3 8icj:^Tiiiiiabtc^$nrfiniEfflx^»;> 
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18 

yi3 6tcm^)ti, SlfX h>l 3 2<DiKIK:j£D 
riS&^-f >>^' 1 2 8rt<DJE*^if^C -e<D)±^^b 
#&i£SSRfilh# 1 2 4. 1 26 (Dim 1 42, 1 4 4 «C 

fta^^n^o aiiRt:^ h>i 3 2^s«^ + >^ i 2 8 

6*36*^ rW« 1 2 8rt**ftEte&r>r#f* U2«X 
7*y>^143 CDIStc^ CC cfc T ? I * Tlf 6 *lX ^ffiffl'J 
jM«£Klt# 1 2 4#BB t tbbc. 1 4 4 V 

y >y 1 4 5©flnE^ccaje>^rgi#±if e>nr»gnw 

i»iSB6±^l 2 6*SH< CttcJ:0, 3S$^if>^12 
8rttcS*iffi3*«iRl^ii*ti^. Sfc, 3tvSt:^h>l 
3 2i>mffi.* + ><>* 1 2 8[^icatAT^<b, 
'<1 2 8W«^nt^l*l 4 4#TI$br®3lflMffi 
8H»±^P 1 2 6 *W D . #M* 1 4 2 ^±SLt2Hi« 
«£B5±^ 1 2 4 #PB < O-C. iSfflE^ -r 1 2 8 ftcDig 

§r« 3 ^s*^- 1- »< 2 o wcso tts 5 n 

[0 0 7 9] S fc, 3 <DE*«}RKa 1 8 ttEfc 

21^2 6*ffliLr4B*), E*at0#2 6tefg*ff4 2 

cc*t?i 4 6Cc<fcorm^o^j^mo{W6tir^ 
£ Q C(DEMt^2 6^, Ml 4 8icm&Lxmm 

*J1»EtfPttl 5 0«0W6n, C<E#H*1 5 0<D?* 
7>i/tl52 1 5 3 6 ft 

ri>&„ 7 7>v?t 1 5 2 iM 1 4 80**S<t©ffl 
&CW:S±*tB:r&*0 5 5, 1 5 7^^6tl 

©(tA^Pl±0"C^^o ^/c, ^fttl5 0O^>^t 
l 5 2<D&$S%wa l *Mffix7*)>?\ 5 4^/rur|gtt 

*9iir07^^ai-^ 1 5 6SO ,: t-^ 15 8^ 

y > ^ i 5 4 ^cflnx. ^n, iso^< mtmzm 

MffiA7V>#l 5 4<DEMS^lSl^<b#. ^f* 1 
50^1< fctf>*Ci2«&*g*K 3^6 OE^^Bi < 
0 4 $/c, MfBX^U >^1 5 4<OEEtt&tf<£l>&tiK 
1 5 0 £B8 < /c^CC^Sfet^jS 3 *J60EWffi 

[0 0 8 0 ] CCDEMb^2 60^11 48<biSti 
> tfA 8 ^^^^^^^^^5 0 D5C5Sb*>^^';U 
^1 6 2 6 A&fttgiOXmttb 

COaftSl^a^-^l 6 4CC»fcr>^/<il'^l 6 6. 

jgifiiw±^ i 6 8 j&m%mm% 1 7 0 e»nt*s 
©s§i 0 2cca^^nri^ 0 b>^^*Ji/^i 6 2^^ 

50 31^-^1 6 4©raffltcffll»€>ti4. 3ffiaB6±^P16 



(11) 

IS 

ilUrtg^vgl 7 Office mti&o f>^^^rri6 6 

«is?isawjh# 1 6 8 ±&mm{&ic<z:<DWkmc£-o-ci!BL5\ 

6 6^BBl>-CC^i#, *S*BHS1 7 OteffilWSgr* 
£*>>6. Mit^f 104^D, 1 0 6*Jfg«> 

T£cb, 7 Ort*s«JE3n^©-C, XzfV> 10 

^1 7 l(DflOli^^>r+taLr^l 6 9*»»>3-t* 35 

mm±&\ 6 8«h< c<bm, ccd<l^, *§ii?£3 

[0 08 1 ]J/c, i^lI4 2 CCtttf^fl-d- • taJSMeP 
8I3 6<bltN a ^X*>^17 2, O, #X;K><*< 
17 4. CO, tfXtf^l 7 6^«ti-eti«Bl 7 
8. 1 8 0. 1 8 2§aOtafi3n, SSSSl 7 8. 

1 8 0. 1 8 2iC«*'XHBB^^l 8 4, 1 8 6. 1 
8 8. iftflSBffi^l 9 0. 1 9 2. 1 9 4, vn-J- 
£196. 1 9 8. 2 0 0, E^fffi^2 0 2. 2 0 20 
4. 2 0 6Ry^2 0 8, 2 1 0, 2 1 2^iJB3 
*VCl»S. 3tfXHH^^l 8 4- 1 8 8*mtR 
mcMffl?Z>C±lC£K). N, . O z X^CO, CD IX 
«2tU:^«?tit^2n^o 

[0 0 8 2 ] @£J*4 2 CC«ttJffl^®-C**iaa[ 

mmi^S3 2 LLxmmm^ 1 4£tB«>&ftnsflWcs 

12 1 6Rt>'iffffl7T>2 1 8*i|SH3ti-Sitfc 

JSrtWK-k >f2 2 2 r > 

2 1 8*SRB£*VCI>&. mm37rls2 1 8«, 7 r 30 
>^t-£ 2 2 4(cJ:-DT?gSfr£*i&o 

[0 0 8 3] ttte. J§*SB 1 <D«St«£BS, ft 

&-?Ztc&>. WJiaiSfi4 0«. *S««4 2rtaH3gSSU 

[oo84]»c m 5 t*, a^^a 3 8 acflwai^B 40 

gg2 3 0^Iitt^. iMfflgg2 3 0(C(ir-fX 
?S a B af(Dt^l2 3 2, M-Ff^^, t£ 
rwX^, :7Uyfc**7wX5\ I — F^cD^PiB 
ta?*2 3 4, +-^-F©AMS2 3 6^gI$n 
rc^ 0 A*»I2 3 8tt, »ffiS6K3 80— 

[0 0 8 5 ] i8HJffll8B2 3 0 CCtt. *&K*fettiIe]Sg2 3 
8$ilDTSS-fe>1f 1 1 OO^tBW^!. ^Kt&ffi[5]S§ 50 



2001-238663 
20 

2 4 0*ili;TJffirtSffi-fe>1f 2 2 2©«ffi£H^. 
^tblHlS&2 4 2 €rilOrJE^-fe>-tM 1 2 <D*lfcBtti;b, 
{£B-fe>lM 2 3©«ttlfflM^t»D^-f 4(Dt& 
*DUJ^SP^6n. *-^12 2 cr)IBttffl**iig»lslK 
2 4 4. 1 4 0 (DlESbl±l^^lEShIelSS2 46,^ 

i 5 8<Dmmmt}*mwjm$&2 a 8, t-^ios 

<D%m)\tit)i)mWm¥&2 5 0, vOU:7*18 4, 1 86R 
&>W7 1 8 8 CDggBJjttl^^lgSb[°1^2 5 2,^r 
-*2 2 4©|g»m**s|g*ft|pl!»2 5 4. t-^220 

«96£3$B1 1 4<DlBttttJ*#»6*i&. 

[ 0 0 8 6 ] y<C$C. &§m<DMMXteim<Digmj?&;*: 
m 6 CCTjrrBbttE^ n - ^ + - h «r#J(K &<> 

[ 0 0 8 7 ] >^ 7"S 1 raWtS^- Ft^>^ 0 C 

E*^i->^6 0WCCflDBE*6 5*»t3rcU. i^laI5§^ 
^ F4rt^cJgS^3^:SI/c-rXfi<i:. i&SA^ 3 tlfc 
flE^fflCCffl^TSSSfflIJIS6B8 <DBE*EP»PKB 1 6 , 
BE*««*B1 8<DMft&&V>-7*)>?UXimte& 
t^Ii^^ 0 SWsKS:*-* h4RO'^EEM6 4$ 

[0 0 8 8 ] igSHK^z-* h 4^Sf$n^(b, */X 
Ma • i£j$H9fiSI$S3 6 , SSWgS3SB3. 2S^ifiSfW 
S5SSB3 4£SbfE;*-ti\ S*04 2©rt3PCC^^» 

iv^9 2 *m^xim&.7kW6 8 ic_h^c^^^^>^n)E7X 

6 5^^7K{i^'C^U. ^>V^*X#8 2. £lLt#8 
4. 10 4^^, ^>7'8 0^»^t)H}^t> 
^n'6 0F^CjJDffi7k6 5 $ffi^*r^o E^ + >^6 0^ 
(D»JE*6 5<D^fi5ii«7X-fe>1^7 OrtfttHStl, 0f 
^M<D»nil7K6 5^U3ti/ci^. ^>^8 0^#ih 

[0 0 8 9] «IRWjff-C«. a^;^^8 2 ^GtA' 
^7^W3S8 8^iS^C^0f^^^ o CCDi#, 
7^X86 tcJ: o-C^DEEt1<6 5 (Daa»*«ft!IKS *i. ffi 
1 0 6CD^I^5Cj:^rE^^i'>>'^6 0FW 
Affile 0, JE^^i>>7N'6 0F*9(Cgia-r&S«a*s»nBE 
7k«6 8«cgftBSn£ 0 c<D<t^, t*>^;^l6 
2^r^D. t , >^7 , i6 6»r, mm#>-7'i 

0 6 t€£ ^Xt£CZ>nf£lC£*)lSm&^ v ^4 8rt©S 
i«34f*-^5 0E, 5 OA, 5 0B*Ilt8i 
^■^>^'2 otc^w-r^o t»SS^>^l 0 6^SH#H 

». fcf>^MJl/^l 6 6*BJC. f>fA;l/7'16 2<h 

7w^-x^8 2^Pfi#. mmffiit£z>nR.zmmu. & 

10 4^^D/ct*. fc-# 1 0 8^CJ: 0E^7 5 : -^>^6 
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[0 09 0] 2«C, EftJgfffiSSa 180^-^158^: 

Ltc&kEEt) P m a x sWftttl £ n £ $ m^ElWJPSIK 1 
6£:SOT£-t±£o i*BE*Pmax#t»U3ftfc<!:», 
^^12 2(D^VUX#^> h^±$l|WSS2 3 0<£>^ 

*y water*. 2c&t, E^tssseai 8 i 5 

8*3ga<DIE*ffl^(6T-r^*"C|ilte3-l±. CCDJE^fB 10 
^SAJ£^PmaxCD{ig<bbr^:-^ 1 5 8<£>^;UX 

[0 09 1 ] ^5C, 1 6 CD*- £ 1 2 2 £ 

i± Z> 0 */NEfr P m i n ZfttctZ. £ 1 2 

2<D^;V.X2;^> h^iWS§2 3 0 <D> ■=& U KlffitS 

-Xbc s BE^mm^mi scd*-* i 5 s^niife^ 

£ 1 5 8£f?ihL fOit. CCD-=e-£ 1 5 8(D^Jb 

[oo9 2] ^cc z<Dmmw&*- FOflL ^ jy' 

S 2 CC#ff L , EtJ "5J^** - K * *'J^*T £ . 
frjivm&r ^<h^«X^^^S3<DEtroJ^^ 

[0 0 9 3] ^^^^S3 0EE^pJ^*^:- FT'l*. 

re«^ + 2 0 comm 5 £#DEE$(i?ifcL>* *>-3*gsiffi 

[0 09 4] At-v ^S4Ti£. E^EPfln^S 1 6, 

8(D»lflHC<fc&JE;fc£Pma x, Pmin 

Pmax. ft/ME^Pm i nOSfSi— ifcf -Sffi^jEnM 
^116, JE^Mffi^ai 8(D#«jM^:^>^ , ;>^L/ 

[0 0 9 5] ^{C, X 7" * 6 -C6J. 0r5£G>ig»B$Iffl 
L >. ^<D.f$«B*ra 1 3&®fi.L i ^ S«.*7 & U . , . 40 

xr^si 1 cc^t-t^p 

[0 0 9 6] ^/c, 5r^S7<Offlffi]E*««*- K 

&n$sa 1 6 . jE^aawssa 1 8 oa&f^cccfc zmjj tw^m 

w&sjjp s zfcttmmw 1 6 % mtji&ffim 
®i 8<D&mm.%vz<>y'v>?u-czftmms:2 30© 
y-tyoiBtSffi^SiE-rs. fit, xf-y^s ior 50 
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[0 0 9 7 ] ^7*S 1 1 -CB^(«m»«»jI 

[0 0 9 8 ] #«C. Xf^S12 -c«^»3fflja^^* 
*S^ 4 BPfe, lffliia5*^teS^©«fflo/c«)«:aiK 

[0 0 9 9 ] ^C, 1^7, H8SlO*BI9«, tT)^^^^: 

[0100] Xf-^S2 lTiiigt?-t>^ J 2 O^ril 

A^-T-So X^ y^'S 2 2Ccfel^-C. j±^^rJ^WWCC-pJ 
^$i±^><t^. >7'S 2 4 5C^f It rE^pJ^J 

(Dit«Xr^*S27^TLr r^SHTOWA^J 

l^U/c rjglQTj <D«^i, 2 30(D^t 

[0102] 2 9^£^*EK>Pma x<DU 

t$mmt* ^A*f^ 0 Xf^S3 0tKAA3tl/c 

123 0<D^^ey^(Dfatt^tf^ti^ o 

[0103]Xf7^S33 T «*k^BE* Pmin 
^pB#P^t 2 ^A^T^> D Xf^S3 4t{iAAJn/c 

OWA^JJ ^^l, X-r >^*S 3 3(,cmf OXHAJl 
^rff^o ttf^«HWT'*ti«X^^^S 3 6CC#tf It 
r*/hffiffJSB9IHt a J cD^i, i«IW««2 3 0O 

[0104] Xf ^ 3 7T'teA^$ft/cJ^JWT<hB$ 



(13) 
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fa (u + t, ) <Dmmm*2ftoxmFE. mzmmt 
3 *mn-*z>« xf-; 7*s3 8twit 3 tmv&sm 

R9T, BSffflti . t 2 ©jB#aWttfcOrttl>£*JWr 
U *^*:/S2 5CCBS*. 9#r^ 1 3 #lbfp|8ffll*1tt:* 

t 3 J **7S*i~6. Xf^ , S4 0tME, «HB#CC 

^ftacDA^Wf^>n^c ^s4 3-c»A*sn 

r^'S44 JcStTb r flnffi. «JE^tfi©BA 

^jj ^liir^7-y ?"s 4 2icmf urWA^*tf 
^ 0 £/c, ^pjffer^>tx^X7 ; -^^S4 stc^tf or 

rftlJE. MffifiJ ©31* <h. ^ffl'fflmW2 3 0<D^*'J 

[0105] Xf^'S4 6t1if/MB3Pm i n £: A 
;frr& 0 v y'S 4 7 ■CtiJE^EnUDiga 1 G&mfaS 

tf^?«4 8iC^tf L rt/MEbPm i nCDSA 

JEftPm i n J ©**<b. i«»S?12 3 0©^*'^ 
[01063 Xf^'S5 x£A 

«c« BBrt k * * *«je-r £ c *tf«B a *n« 

PmaxJ CD^i. iWgi2 3 0 <DJ * U ^OIB 
[0107] Xf^'S5 4'T«EE*^i'>^6 0CD$IJ 

tSiSJSc t #A2j3ft&. xf v y's 5 5 rci»fpj#g 
u, ^f-^s5 4tsAMt« a mmmft 



10 



20 



30 
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J*r*n«*^*:7S 6 OCC^tU r«ffisui f 
[0 109) Xr^S62 r«MIEB#ffl©A*«:?T 

[oiio] cct, i£^EPttii£ai 6cc*5tt3M£t* 

RM**KI8-r*i. JDffifXhVl 1 6<DWiWffi*A 
(cm 2 ) . Jl^SrP (kg/ cm 2 ) , ;ft£F ( kgf ) <h*T 

1 8©/<*ja4K ( kqf/mm) , ^(O^^^tMWk L 
a (mm) <tf£cb. #F«. F = KxL, *C&£*p6* 
KXU =PXA 

L 2 = (PXA) /K • • - ( 1 ) 

BEffl^^ y^ll8 <D»ffc&JMWffit* h > 1 1 6 Kl 
fMU ffifX h> 1 1 6»II*^ + >^6 OrtCDSD 
11*6 5£JB§-r£ 0 ffiftl£*i£ C <b icj: 0 Eft * * > 
^6 0 fttSE^-hPI U JEfr-te>U*l 1 2-C^cDH^ 
tftefcHSft*. COlDfffX h> 1 1 6<D^fiL BP^. 

(mm) ilE^P (kq/cm 2 ) <t©BB«{J. W^- 
«. HI OCDcfc^Cfr&o HlOCCfcl^T, L l «-=e- 

^ i 2 2cc<j:^^i!iM, l z tiflajifflx^';>y 1 1 8 

^<DflnEt:^h>i l 6<d^I8jM, l 4 «SAon^ 
^©JKWicj^Jraffifc';* h> 1 16(7)#SbM, L 5 « 
*<OJR«BKJ:4SaJEhrxh>l 1 6cDS^i*. L 6 »S 
«?-i>>^2 0^D t l£^^i'>^^6 OCDS^CD^^CCJ: 
^>ttlllt:^h>l 1 6©^«&S£r7SLTl>&. L 3 
4 . L s . L 6 (D^fO-C^O, La »L a . L 3 ©*t*D 
48Ltt^. COEE^EPflDKai 6 (Cj:^BHEt:^ h 
>1 1 6©^aii, 13E^-b>^l 1 2©EE*ffl©H^ 
^^J®J^2 3 0<D^lKct&*rr£ o 
[oili] ^m<DJRSIfcJ:6MI£t:^ h> l l 6<7)^ 

*mw-?z>£. .gffl&sm 1 1 ) (c 

m 3 ) , ?M(Dgi <»nffiB#) 4Va (on 3 ) <b0, 1 
XV= (Pa + 1) xVa =-Sit^i, %M<D^m 
Valt Va=V/(Pa + l) i^O, ^MCDiTOSlCC 
^^jDEt'X h > 1 1 6©^®jSL, (mm) 



40 Kji 



[0108] ^f^S5 8Ti^#lHl3g^-=-^ h4<D* 

L, =10X ((V-Va)/A) 

= [{V-V/(Pa + l))/A]xi0 • • • (2) 

< i.^^ >o O^O. 44X10" 5 ( cm 2 /kg) i-T^i, 7K&t>' 

[0 11 2] fr&VmtmsvmfciC&ZtD&V 8*«3 0fflBlAW (cm 3 ) » % AW=0. 4 4X1 

Xh>l 1 BOSIIiftiHTOA^Ktti. BP*^ *a . O-'xpxwi^O, *a^S««3©ff«l«:j:*ttlE 
0*e*«3©{*!»S:W (cm 3 ) % 7K^lEffl^ (4 0' 50 t'^ h > 1 1 6 0^K)1L 5 (mm) 



25 



L 5 



(14) 

- AW/A x 1 0 

= 1 0 x { ( 0 . 44X10' 



^2 0 0 
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5 xpxW) /A) 



(3) 



cb ft -5c CCT?. JE^JSS 2 2 6 1 O^flS 

L 6 = (AWt /A) x 

£ft£„ L/c^ot, »PEEfXb>l 16 0Jg»«fttt 
St ( 1 > , (2) , (3)M(4) ^Ofl/dlL, 

[0 1 13] S/c, EEAflN^ai 8flW"Ctt, M^jX^* 

2 6£ii«U *g*^*>^2 OWJCDE^^fiTr^o 

^ y > if 1 5 4 <DMKt} £fg#$t3 flj©ffi*#« 

L^F 2 6tC»P>L6tiS*=&SiWrS<b, EfriSL#2 6 
Ki<taBB*ffla*B (cm 2 ) . JEE*J*P ( kg/cm 2 ) , 
EJjPtSW&tt&F (kqf ) i-TSt. F = PxB 
£ft*K »7'U>yi5 4(D^^K ( kqf/ 
rrm) , *IfijX :/ y > if 1 5 4 <Dffia*€:m (rrm) 

1 5 4cD/SS^ttm^m=PxB/KCC<i:or^5nS 0 
Bl 1«, ffi#&L#2 6ffifltCflD*£EE*K BP^ T ^ 
6 WJ(D^«rS (««* ^ y > y 1 54(D 

fiS<&fi) chjEE^26b#h2 6cc{^ffl-r^jEb. gp^, mm 

mt>t<DM%*nrtr 0 mi ItCte^T, m a KM*— CDS 
^1 5 4CC#tft£2~3tD;* y'V ^ ^m^tcm^^jfkU 
[0114] S«3SM 1 2©S»W/J\3t>jteit>, 

IV (ml) raSSffifcT* h> 1 3 2<DKffi»C (cm 2 ) , 

i (on) £-r&<t. V = CX l ~C£>£<m?, *£gb 
si rai =v/c<fc&o. ^scc^ED-c^sfta^^ 

"T^. j£?S£gS 1 2 CDSIt^ h > 1 3 2 CD^tfrfi**^ 
Svg fc^ b > 1 3 2 CD^S&^-T <'^7CCD{ig 

©SSfflatt^© £ ^ ti^cDfc^ £ £ 6 Cc^^g fx h > 1 

3 2£r^I6i*ii\ ^Bb^pJ^fig^r^SiO/c67CCD 

1 5 6CD^KrS<tJE*(D^CD^-^^:CCD 
[0115] ^(C, 012iJ. 06O^f 3m 

EP^, ^112^ tgm* + »*2 occEpfln^n^BE^it^ 



AWt =WxCttW6, ?fS©^Ccj:^Jn 

0 = 1 0 x { (WxCt ) /A) 

... (4) 

"C. (a) tt«S^t>^2 0<DEE*#8£. (b)«ffi 

^«S5»« i 8 ©»fE* s ( c ) &iE&EPjra« 

10 K 1 6 CDjQJE £ ^ S > ( d ) iJgS««IS^t6 CD 

[0116] ig*^-fr>^<2 0«jaWT-r«^clEftPm 
axifM^PminOrirK, 

U ttfi*ff*Pnia x^t^WC^O, t 
2 Bi/hE*Pm i n*«ffT*«Ffflr*S. £tc. t 

max. ^hEE^Pmin, HSI8J 1 4 , t 2 m t 3 te* 

Art s * s w&eas c tff*cait ^ci 

20 §&. ttgij, US. f*S, ^^©awi^o^-^ccj:^ 

[oii7] n^awsgs i 8 »»njE^BH*&"r^«frcci^ 

ra^t 5 T^Ail^^raAJE^Pma x^f#6n^f4^ 
[0118] S*E*Pmax©fiffltt -C^fL^c 

30 ft. ffi^epflniSHi 6wa»ff^ RSHt, ccte^-r 

^agr^AJI^ P m a x ^64k/N£A Pminl 

X. *~-zf5 0C<DmMt>&M } ®C?2>* 
[0 119] ffi*«lf»*IBJ&U/ti#. J±*0^ 

»6*AEftPmaxS!r«J)llSt5. C0D<b^. EE 

40 t, (omimfr&i-j'y. 

[0 12 0] g/^Pm i niC^f#Snr^6B#ra t 



:3«:Jg«^*>^2 0CC5taiT€> o 



t»,*S 



jgir & c <t cc cfc o asiRSfcfflRteHje-r * c <t *jt?* 

l^fflt 14 Offl. iMiKf^ b> 1 3 2^rfS51^ii > ^o ft 
[0121] ^XtC 4 1^1 3 H6©7f -^S 3t^ 



(15) 
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tf 3 ft-Sflyj FOfl&OSSlTJ&R** 

BU^. 013B. S«^ + >^2 OCCEUSPSnSE 

(a) <,tmm9-^>^2 0©E#*M£. (b)(i 

ji^fsssa i 8 ©»ft * s > f. < c ) w£tstvm 
sua i 6 ©me* J s > < d ) «^#fSW&sae 

[0122] caym-cu. floE. mEi$R3 1 3 CC. JJPE 

a*. «E3SS=&2^H^K^S(jS-l3-CM^ ; 5:#Wfc 10 
ttftfcttW £ c £ 5C J: 0 . WX.!2$tf B$©tt©ifctftc;0> 

»Wll*.&tl*. *©flt©»1^». H12<D»flU:BI« 

[0 123] #CC H14&l»UH2 IB- 
«aX«fflS©tg#^S0?m2CD^)Sfi^J ; &*L.. 014 

imm&mtDiEwmmm. ^ i 5 wzmmwoMMwm 20 

f, 116 «tg§ttta©g§B. 0 1 7 «ig«@Sg-3.^ * 
(-4, 01 8«tSS|5|SS^-f F4*l&^/c*g#^a© 

ggp. 0 1 9 «E>jEPfln$£g 16. 0 2 0 «igey£«*& 

g!6. 132 1 BJlTJlfSH 8**0-Cl>S. f 1 

(dwmzw-. tn— sp^«c»pi— ^ l -c * & . 

[0124] CCDig#ilg{*m— ©'^ ?'2 6 0 * 
liiT^Sn. A^y>y2 6 0BS«f2B2 < «M* 
^2 6 4J$(X$W® • WMM2 6 6 KEilS tlX^Z. S 
SS2 6 2 ©i*)!^ 4 2 ti"C*s 0 - tg 

mjiwmmw 1 e kxxe 
jdmffi&m 1 8^m— ©MHSB2 6 s-etiusstvcc* 
<*>„ 

[0125] *g*^2 6 2RE>'«*£^2 6 4(C«54Slb 
"CB3HB3tl'5> F727 0. 2 7 2 J&J»W6*l. H*$^2 

6 4 K«is#ig«*&sia6 , ]£mmmm. 1 swetj 
•WKSai i 8 t fetctraffi^kwe 8«»*Mx« 

§nrfcO. §79^1- * 1 20. 1 3 8. 1 5 6 

ra. 0i5 cc^-r j: ^ cc. #M©Bift*2 6 9 -c«M*M 

2-6 4©Wffl«K36a*»* , l-rt»*i -«*tt-2 6 4©M® 4 
Ktt. j£*P2 7 4. SMtP2 7 6**KW6n-r«.»*. 
SOT • «S@2 6 6 EBWSPISI4 oRcxm^a^'R 
nrfco . -e©itrffi'U^HP.iJK^^a2 3 2 1 <t 

fcKHiiU 2 7 8#iSSS*rCl>-5>. 
[0126] iXCC. 0 1 6<C5*-r<fc5(c. SSM26 2 
{C«tSSS4 2 AiitZSSnrteO - ig«JS4 2CC«igS 
IBii, h4R^«iaSP26 8*iiRS3tir^^. « 
1ISP2 6 8 tctt. 0 1 7 ROTS 1 8 4C^T <fc 5tC. *S* 
IslSSa^- v V 4WJ©Saa^- v H 2 8 0 ASgHftpJffeKtit 



ftH 2 0 0 1 - 2 3 8 6 6 3 
28 

[0 127]<WC. 01 9«. 8fft>'<2 04iSS 
T*»3ii^«&6 1 . E*SS2 2 *^tfE;»3ElflJ[!*ia 1 

2 0li. A>)i?>^2 8 2K**-JWi"^ 
2 8 4£IWtttf. COsH-it'^^y *2 8 4©mi»aS 
1 22**^ , J>^3^I' 286TSS ° 

L,rck©-c-£>&. «K-;i/^i"J *2 8 4ic«i5]^c«t-o 
ritsaarr i^tt^ * f 2 8 8 en. c©#sa^ 

,F288i d<-^^ i"J * 2 8 4 ©fffiiSPffliJtCaftW 6 

nrt3y#^>i ;? 2 9 o i©ra{cfi-^si*rc2o©fln)i 

^X7''J>yi 1 8 A. 118 BA5S§3ntl^. BP 

Dnnffl^^'J>^i i 8 a. ii 8BB. 

? ij * 2 8 4©@«tCl£;i;-C*ttf4*»' >4 » F 2 8 8 
tc J: 0 EMttK^^k L . *JPffiffl^ ^ -J > ^ 1 18 
A. 118 B©3»1$t4*5MIt:X ^ > 1 1 effl'JKfPffl 
-T&o *-Jl'X^'J^2 8 4tC^A-C^JVh J f J *A^-C 

T^^^-i-^ 1 2 O^rtJifiSb^:^^^ 
[0128] >X«C. I20B, igm.immW.6 ZttsU 
■C(,^„ 7?f»x-$138B. a^>^2 9 1K 
* y * 2 9 2 £B3?<5tttt. c©*-^ * U » 
2 9 2©?giwS|HC*- fl40?:*^''J >^ a -f > 
h2 94-Cjg^L-fcfc©-C*S. sK-;UX5";^2 9 2 
tcttHRK <fc o r«*«rr '■> F 2 9 6 *JRW 6 

ti. C©^S6^^ F2 9 6KI!0tt»6ftteW H>W 

*2 9 8 ©firaaawcttSSRtf* f > 1 3 2 ©sa»»**» 

U*b"Ct»». *-* 1 4 0K«*-**H* 

2 9 2©initeKici>t;-r^ttr^^*^ » f 2 9 e * 5 Buii 

i. 3S«t:^ 1>13 2*iiWill>. ^«J^ 9 F2 9 6*5 
aiir-SCtKiO. »EJ3X7-'J>yi 3 6©ffiffi*5 

fXh>132 *««iB-r*. StfX h > 1 3 2 ©MiS 
KJ:^rJg««3 4a£«3mrci*i'C*4. 
[0129] XtC. 02 1«. f£j3MWmm 1 8 
•CC^o 7ffal-?15 6B, /^«00K 
3 0 2 4BZ9W, c©^-^^^ U * 

3 0 2©&iSSB«C*:- $158**9 7'>J > ^ 3 > 
h 3 04t?^Lfc4>©-C*^. ^-)W9'J*30 2 

KfiHKK j: o -cwmwrr h&m^ » f 3 o e *> 

0 ti. C©^tb^ F 3 .0 6 -If fcJSW^ ^ y > 

^154 A. 154B*Mty7>yt«3 0 8*i 
BX«J WW h tl. CO^>ytff«3 0 8 ©B'JfflSPiC K 
E73iSL,^2 6©^7>y+ 1 5 2©aJ«»*««0-C 
HPfc. 5 8KJ:*JK-A'^*y»30 2 

<DHlSKl6D , riWIW*«*^ » F 3 0 6 #mM** ^ 
tCC<t0. MfK^^'V>^l 54A. 154Bii4>iC 
75>2?+W«30 8£«flt3-ii. i^'(ffi^^';>^l 5 

4A. 1 5 4B©E(3l«B* 5 ^t^^- BP^- 1 5 
0ASEffi1*SgtC*SigffiX^y >yi54A, 154B 



(16) 
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f*3ft*. CGGffiVm** #-JU**«;»30 2©H 

3&<l, *ftct{*5««*? r, ;>^i 5 4A. 154B0 

[0130] #iC, «SBRett&«B6 ©9E» 

1 3 6*RBLfc^ J)nHffl^^U>^l 3 6£E&£, 

r^^-^-x-^ 1 3 sotf-tm? x ) *z 9 

5»»^-^ F2 9 6CCiWSW:7 h3 1 0*HMttW> 
COOttW? b3 1 0©5«SCcaS*^ h>l 32CD 

A 2 9 2<OjEiSilSCC<fco-C3SljRt:xh>l 3 2£jtiM£ 

[0 13 1] SfcCC. 12 3B. **w©»iaxwfflmo 
J»l«©»3©Sljfc»»*^b^*. CCDMWBB 
E^BJftlSSei 6©j£#g«2 2"C*fiR3tiSE 
ft? + lss*6 0<DI*3SPCCHtSU^I^>^^ j-9"frt>%: 
HIP r-C^-Tcfc^CC, miBEa«*ffiO*aSS3 1 4, * 
JE^^^3 1 6Ry--F;W^^3 1 8*ffl^./c«K 
6 7WUtft»3^ BEA* + >'<6 0rt©»lffia« 
- 2 0S0»E^^^3 2 2£<Ix.fc 

HiR«Hl 0 2SraU-ceFU3"t*, *»-:/5 0D§KC 
^11 (il)X«f>^j^l6 2 (B2) Kft*. 
r 7 ^^ A x-^3 2 lOEHECC^orBBBBSti^^ 
;l^3 2 3 4SCrcfcat>. /^^3 2 3 £fl3^ftlcS§ 

ursttffi^flfffl-rscitccfco. ffliasccjraffiS'jas: 

SBE^';V^3 l BROWSER A*:/ 3 2 2CD 
S£/h3<, iBBE-C»»{i»iW«>/c0OBE** 

[0 132]#C£. H2 4aCJPH2 5«, **91<DlfflBl 

«$ntfc^ a»7»ccs*^i->^2 occtgtts 
n ^ „ mm * * 2 0 ec 3 a^siRffl 4 9 

e>e«IH38^- * F 4^r510rffi^$n^o *S#Ih!&S^ 

v h4CC&i, S%^S1 2iltO#>^3 2 4, f£t) 
■te>*3 2 6^0'E^MfK^ai 8*SRW6nt^4. 

2 6©«kfflEft»ffi*WW83 2 8 CCflD*. 

en, *<D«ai^ccj£oytWiBffl*^ii*»w«3 2 
8^jD^>^3 2 4icW6ntM. ep*>. saws 3 



«fH 2 0 0 l - 2 3 8 6 6 3 
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[ 0 1 3 3 ] *fc. E*«W6« 1 8 tt, SSHilH-*- 
? h 40— «BC»AShfcffi**l/^2 6<D#{*1 5 0 
®77>> ; t 1 5 2 5ca«X^y>^l 5 4&fr«ELr 
r^^i-^156WWH COT** 1 .*.*-* 
1 5 6CC*-* 1 5 8*iS«SUfcfe©-C*^. *~* 1 
bS<omi. IP*. iEfe ifilAOTilEaBW^ 
«8ffl4 0KJ:^TM»3ft«. BP*>, ^^158© 

@(E^d<-^^^ , ^3 0 2tce3*3n, tf-jux* 1 ; 

^3 02 <D0$5tc J: o TT^IBr* v F 3 0 6 W*:<OWfcH 

*1 5 4*/Mt^ftl 5 0©^7>^t 1 5 2«Hk» 
$ti5<DT, 5 0<om±t)^M^^ F3 0 6O 

{&MR&1i&ffiA7V>#l 5 4<DEEffl*icj:o-ca9^3 
ti&o #>^3 2 4k:J:4WltB3©ffi**9M*15 0 

Lft 2 6 3 aWU-r £ . 

[oi34]^it ( mmmm4 qcc». bbsx**— i* 

h. 38«eB3 3 0Cc»«l«. »^©«A*l*±"r* 
20 7-f^*3 3 2*WW6ti-CI.»*. IPfc. SSWB3 3 
O^^KO Ati6ti^BWXttnM^K«««««3 i 
i 4> CCtS#^ -V 2 0 (Dffl^ 5 dcBiM^ fi&o 
[0135] COJ:^WCJ:mi ^>^3 24^r 

1 8 £|gttlT£ C i CCcfc 0 SSm^S^- sr F 4 

tCt^T, #>P r 3 2 4*>eJP^6tifc£E*tfc 3 Ftff& 
[ 0 1 3 6 ] El 2 5iiC<Dfl[JGEa{^7jsO"Cl^„ E^J 

APmaxi*/hE*Pm i n ^r^SCCfflKS CC^T 
SCtm^o &P^>. »||a5R:tt»*BE*Pmax*i 

felt 3 R^P$EB*rat 3 #IK8h. £(*£H*<ce* 
^>ci6cj:0, Witt . t, , t, *e«ccWKr 
[0137] 

a Ufc«»TtW»3 ti *> C t ft < 

50 1fi~C*2>a 
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&s c n 6 6 iiiR s n /c 2 JiUi^wx&s 3: r r 
mmxmm^m-r zctwzz, 
W^mcflnx.r^, fl*. mi ^oftecD^f* 

g SIR, ^X^n^fbg^^o^xcD^^^J 

i R.t)<D'm->$:mm. mxxummmcmt? z> 30 
r*4. mmxmm^<Dmmm<Dmmmte% 
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«m«p u . ^ftaWKctfR-r 4e«iB*»flfr £ c <t 
^SjB*«ffl-r * c <t cc <fc o . aflaat«**wi«:«« 

z SBBSHIficea& $ tiZ //^»B*«W*a^ J: o r 

[02] ^BaxmifficDig^ffi^^cO^^^TH 
[0 3] SSKWDSH8@8S3.--y K0-»> 

[04] ig^»<te«l!i»^-* hi(?)»I^ 

-r0-c&<5„ 

[011] EbaL^PCc*jW*r^^*^-^©*tt« 
[012] ee*jrj^*s#*- ^cDmynm^Tjs-r 

[013] JEfrnJ^S**- K©ffi©*fii&lB*?K*"* 

[014] *«woffliax«ffl)»o*s***SRc>**oK 

[015] 01 4<D^««a©fflMWJ*^l3l^**- 

[016] ^Kii^oawj'R^asgs^- -^^ 



:) «fR 2001-238663 

34 

^-r0T'£>£„ 

[017] ^^m^^h^wkotcmmMK^y t 

^7n-T0r&^ o 

[018] mmK*~v h*ttbfcig«*H:*tt©» 
#£^TSB5>Kffi0'C£>& o 

[019] S«0IB^-^ FfcfcWSErtBflllM*'* 

[020] tswass:*-? hcctewsssffiea&Kai^ 

io [02 1] SfiHK^-f H«cfcW*BE#lMI«K*^ 
[02 2] JgSEHB^.-? KcteW£S«ffie8&&a<0 

[023] ^m^mrnxmrncomm^mR^^m 
mom 3 (Dnmmm z^-rmv&z* 

[02 4] ^«©JBIIBX«aJlloe**ffiRCX*©* 
^Ofg 4 (D JSSJfcffi £ ^ at? & & o 
[02 5] JHUEWSP^mTa-C&^o 

[026] ^(MiiKtt«io««^aiy*^« 

20 £7n-r0-e&£ o 

[02 7] »©ISOifa»i$I»SS*M^^ 

1 ig»^g 

2 «H£nO 

3 i%mm 

5 fflSS 

6 mm : &im%m 

30 7 S*§ <«J#*B> 
8 J3«fttiE«K 

9 

1 0 £M*!RJK«S («M*fflyR*«) 
1 2 j£?KKS 

i 6 BE^aanssB 

1 8 EAtSffilSB (EE^MfK^S) 

2 0 igt^t>^' (SUttS) 

2 6 E*au* 

3 2 mmMBsm uiuu^M) 

40 3 4 ?agiigp^a 

4 2 

4 8 mmw* v # 
4 9 JMffin 

6 0 
6 4 

i i 4 #s^i^a 

128 



(19) 



ftffl 2001-238663 





(20) 



«BB 2001-238663 




[H9 3 



mi 



J5J- 



[H5 3 

^38 



138) 140-) 



156> _ 

1 7-g» 3 j-»> — I ^ - » *! ■ |m « a a _p 

is-/ 



MTfi 



g3 , 



» ■ »H 



— H * ^ g »1 



i M M * 




C ««»T ) 



(21) 



2001-238663 



[B8] 



1 0] 




1 1 3 



E 
£ 

m 



B 4 

\ 















/ 


■7 
























mi 






-ire 






















































CMS 



14] 



220- - 




7^iW T 5 fiflJOBtt* (mm) 



m, : J*-**®** U >iT I 5 4 



(22) 



ftffl 2001-238663 



1 2 ] 



[015] 



(a) t 



(b) y 



(c) ? 

(d) y 







ti 


ft 


« 12 . 




T - 

tl 




12 „ 


Prax 


qI 


/ 




< 


-A 






\. 


A 


■ 




/ v 

PmlnJ 




TO 








ts 




J*. 


r 








1 


J - 


— 




I_l 




=» 33— 

n 


o ■ 

o 


t* 


fcfflL 




LJ 

K ^- 



1 3 ] 





[HI 6] 



(24) 



«fHJ2 0 0 1 -2 38 66 3 




(25) 



«fM 2001-238663 




7U> h^-^CD^^ 

(51) Int. CI. 7 USS'JfB-^ 

(C 1 2M 1/00 

C 1 2 R 1:91) 

(C12M 1/04 

C 1 2 R 1:91) 



p i (##) 

(C 1 2 M 1/00 

C 1 2 R 1:91) 

(C 1 2 M 1/04 

C12R 1:91) 



(26) 



«fW 2 0 0 1 -2 3 8 6 6 3 



Hia3iftS±mffitt^JTffl2ai#ft6 SS*^ 
»W»«±mHttlRI»fBa20i#ift 

»HMS±rfja*aKBrBa2oi#ai 



(72)^BJ# *» 31— 

02446 ^ v £ "7 -f > P>y^ > KT 
^cr-jx- 60 T'< — y > h 401 
(72)^« 2/ a 'J- 

02130 i^W^U^ > 
* h U - V 76 
F A(#^) 4B029 AA02 CC01 CC02 CC07 CCH 
DA04 DB13 DB14 DF01 DF03 
DF04 DF07 
4B065 AA9QX BC02 BC03 BC05 
BC10 BC18 BC20 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant: 

Defects in the images include but are not limited to the items checked: 
ISTblack borders 

□ image cut off at top, bottom or sides 

□ faded text or drawing 
^tblurred or illegible text or drawing 

□ skewed/slanted images 

eTcolor OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

GtfLINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

> 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



